. As compared with other grass species, the intake of Festuca arundinacea by the livestock is limited in summer and the summer produce herbage is therefore used for ensilaging (ALERT & BAUER, 1985) . Less endangered by winter freezing injury are hybrids of the festuca and Lolium genera. The hybrids distinguish themselves by high production. The felina intergeneric hybrid has a higher endurance and a lower production variability (VOROBEL & HA-RAKAL, 2002) . The paper discusses a possibility of using Festuca arundinacea and Festulolium for additional sowing in permanent grass stands. It attempting at answering a question of what will be the share of the studied herb species in the harvested herbage after the additional sowing, whether the additional sowing and differentiated systems of use in the summer period can affect yields from the grass stand utilized in the autumn and in winter and whether Festuca arundinacea and Festulolium are herb species suitable for additional sowing in grass stands meant for an extended period of grazing.
MATERIAL AND METhODS

Site description
The experiment was carried out in 2000 in the Bohemian-Moravian Highlands (Czech Republic) at an altitude of 553 m a.s.l. In the period from 1971-2000, the mean annual air temperature was 6.9 °C and the mean annual total precipitation amounted to 617.5 mm. Mean annual air temperatures in 2000, 2001, 2002, 2003 and 2004 were 8.2 °C, 6.8 °C, 7.8 °C, 7 .3 °C and 6.8 °C, respectively. Mean annual total precipitation in 2000, 2001, 2002, 2003 and 2004 . The additional sowing was made by the sowing machine Model Hege 80. The width and depth of tilled furrows were 20 cm and 15 cm, respectively. Each trial plot had two tilled furrows. In spring, the grass stand was fertilized with 50 kg.ha -1 N, 30 kg.ha -1 P and 80 kg.ha -1 K. Management of the trial plots between the last preparatory cut and the main use included a fertilization treatment with 50 kg.ha -1 N. The fertilization was given to all plots. The plots were not grazed during the experimental period.
Experimental design
The experiment was established by a method of divided sampling plots in three replications. The size of the experimental plots was 1.4 × 8.0 m. In the course of three years, the individual plots were used in the same way.
Evaluated factors and factor degrees are presented in Tab. I. If the stand was completely covered with snow in the given month, the herbage was harvested immediately after the thaw. Harvest dates are listed in Tab. II. 
I: Experimental factors evaluated and factor degrees
Measurements
The plots were harvested with a finger cut machine Model Mf 120 (working width 1.2 m) with the harvested area being 9.6 m 2 . Stubble height was 7 cm. All harvested biomass was weighed. The sample (1 kg) was taken immediately after the harvest and dried at 103 °C. The stand up yield of DM was determined from the sample dried at 103 °C.
The above-ground part of the herbage was sampled from the permanently laid out plots (0.5 m 2 ) before the harvest in June and November. The samples were sorted out to individual herb species whose biomass was then determined by weighing in dry condition after desiccation at 60 °C. The proportion of the respective species was expressed in per cent from the total mass of dry fodder (RYCHNOVSKá, 1987) .
Statistic analysis
The results were statistically analyzed by ANOVA and Tukey HSD test operated under Statistika 6.0.
RESULTS AND DISCUSSION
Dry matter yields in Year 1 following after the additional sowing (2001/2002) were balanced in summer (Tab. III). Average yields from the grass stand with no additional sowing, grass stand with the additional sowing of Festuca arundinacea, and grass stand with the additional sowing of Festulolium were 4.94 t.ha -1 DM, 4.81 t.ha -1 DM, and 4.99 t.ha -1 DM, respectively. The additional sowing did not show any significant effect on the dry matter yields (Tab. V). As expected, the only very highly significant effect (P < 0.001) was that of the intensity of use in the summer period. The grass stand utilized in June and August exhibited significantly (P < 0.05) higher yields than the grass stand utilized in June and July or only in June (Tab. VI).
In November, the yields of dry matter from the additionally sown grass stands were on average lower than those from the grass stand with no additional sowing (Tab. IV). The grass stand with no additional sowing had yields ranging from 0.37-2.35 t.ha -1 DM in dependence on the term of preparatory cut. In contrast, the grass stands with the additionally sown Festuca arundinacea and Festulolium exhibited yields of dry matter from 0.33-1.41 t.ha -1 DM and from 0.27-1.56 t.ha -1 DM, respectively. The yield decrease was not significant according to results from the analysis of variance (Tab. VII). The autumn and winter yields were very highly significantly (P < 0.001) affected by the term of preparatory cut with a significant variance (P < 0.05) existing between all terms of preparatory cut (Tab. VIII). The higher yields with the preparatory cut in June than those with the preparatory cut in August correspond well with the conclusions of Archer and Decker (1977) , Collins and Balasko (1981) or Gerrish et al. (1994) according to which the early saving of the stand in the growing period results in increased autumn and winter yields. A very highly significant effect on the yields was also that of the term of main use. A significant variance (P < 0.05) existed between the yields in November and December, and between the yields in November and January. No significant variance was observed between the yields in December and January (Tab. IX).
Similarly as in the preceding year, no significant variance was found in summer 2002 (Tab. III) between the grass stands with and without the additional sowing. Once again, the only highly significant effect (P < 0.01) on yields was that of the intensity of use in the summer period.
As compared with 2001/2002, the produce from the additionally unsown grass stand and from the grass stands with the additional sowing was balanced in the autumn and in winter 2002/2003. Average yields of dry matter (Tab. IV) in the grass stand with no additional sowing, in the grass stand with additionally sown Festuca arundinacea and in the grass stand with additionally sown Festulolium amounted to 1.51 t.ha -1 DM, 1.57 t.ha -1 DM, and 1.59 t.ha . A significant variance (P < 0.05) was observed between all terms of preparatory cut (Tab. VIII). Also, the term of main use was found to have a very highly significant effect (P < 0.001) on the yields. A significant variance (P < 0.05) was found between all terms of the main use (Tab. IX).
In summer 2003 (Tab. III), average yields from the additionally unsown grass stand and from the grass stand with the additionally sown Festuca arundinacea were 4.95 t.ha -1 DM and 5.04 t.ha -1 DM, respectively. Although the grass stand with additionally sown Festulolium exhibited lower yields (av. 4.2 t.ha -1 DM), the difference between the yields was insignificant. A similarly balanced production of the grass stands with-and without the additional sowing (5.40 t.ha -1 DM, 5.35 t.ha -1 DM and 5.87 t.ha -1 DM, resp.) was observed in summer 2004. However, the share of additionally sown herb species in the harvested herbage changed in the course of the four years ( fig. 1 and fig. 2 ). In June 2004, the share of Festuca arundinacea and Festulolium in herbage was 24.9% and 23.1%, resp. In 2001, the share of these species was up to 2%. This indicates that the share of additionally sown herb species increased in four years by more than 20%. Results of other authors claim that the share of additionally sown felina was not higher than 3% in long-term experiments in June (UhLIA- ROVA, 2002; VOROBEL & HARAKAL, 2002) . In our experiments, the share of additionally sown herb species in the harvested forage was increasing since 2001 but did not markedly show in summer yields. The only very highly significant effect (P < 0.001) on the yields was that of the intensity of use (Tab. V). It is also possible to make a statement that the late utilization of the grass stand (in December and in January) did not reflect in the subsequent summer produce in either years under study.
In On the other hand, the share of Festulolium was increased only in the June-August system of preparatory cuts (71.3%). In the system of one preparatory cut in June and in the system of two preparatory cuts in July-August, the share of Festulolium began to decrease from Year 4. The dominance of Festuca arundinacea and Festulolium was in the course of the four years under study more supported by the utilization in June and then in August than by the utilization in June and than in July, or only in June. It is also possible to claim that Festuca arundinacea and Festulolium exhibited a greater dominance in November than in June. Considering the fact that the intake of Festuca arundinacea by animals is limited in the summer period (wACKER, 1983; ALERT & BAUER, 1985) but the species is important in the extension of the grazing period thanks to its cold hardiness (BARThOLOMEw et al., 1997; OPITZ VON BOBERfELD, 2001 ) makes its application desirable in the autumn. Although the yields of additionally sown grass stands were in most variants higher than those of grass stands with no additional sowing from Year 3, the increase was statistically insignificant. In 2003 In /2004 In and 2004 In /2005 , the term of preparatory cut had a very highly significant effect (P < 0.001) on dry matter yields (Tab. VII). A significant variance (P < 0.05) was observed between all terms of preparatory cut (Tab. VIII). The term of main use was observed to have a significant effect (P < 0. . Dry matter losses with the proceeding winter can be derived from a higher rate of dying and decomposing leaves and from the restricted growth of leaves (ARChER & DECKER, 1977; AChILLES et al., 2002) . As compared with the grass stands with no additional sowing, higher yields from the additionally sown grass stands can also relate to the fact that the leaves of both Festuca arundinacea and Festulolium are harder and their decomposition is therefore slower.
Considerable production variances were recorded between the years of study. November yields (one preparatory cut in June) from the grass stand with no additional sowing were 0.68 t.ha The letters a, b and c implies in a column followed by the same letter are not significantly different (P>0.05)
CONCLUSIONS
The share of Festuca arundinacea and Festulolium was increasing from 2001. four years after additional sowing the shares of the two herb species in herbage harvested in June were over 20%. In spite of these facts, the increasing dominance of the species in summer did not reflect in yields. The shares of Festuca arundinacea and Festulolium in herbage harvested in November were increasing until Year 4 and Year 3 after the additional sowing, respectively. The shares of Festuca arundinacea and Festulolium in herbage harvested in November reached up to 80.1% and 71.3%, resp. The yields of additionally sown grass stands were higher from Year 3 after the additional sowing than those from the grass stand with no additional sowing but the difference was statistically insignificant. The grass stands used in June at the latest were observed to provide higher yields in the autumn and in winter than the grass stands with the latest utilization in August. The production was observed to decrease from November to January due to the dying and decomposition of plant biomass. It is possible to conclude on the basis of the above results that Festuca arundinacea and Festulolium are herb species suitable for additional sowing in grass stands meant for an extended period of grazing.
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